throughput as well as low limits of detection (< 0.1 µg L -1 ). 88
In this paper, we describe a DAI multi-component method for the determination of six 89 pesticides by LC-MS/MS in environmental waters. The specific requirements of the method 90 were to be accurate and rapid so as to allow the efficient processing of a large number of 91 samples. The pesticides analysed were metaldehyde, quinmerac, metazachlor, carbetamide, 92
propyzamide and pendimethalin. Molecular structures and relevant physico-chemical 93 properties are listed in Table 1 . With the exception of pendimethalin, all the compounds 94 examined have organic carbon-water partition coefficient (K oc ) values less than 217 L kg -1 , 95 which suggests that they will be moderately mobile in soil and, hence, prone to leaching 96 losses. All six pesticides are widely used in arable agriculture in Europe and have been 97 previously detected at concentrations of concern in UK water bodies [3] [8]. Metaldehdye is a 98 particular problem for the UK water industry and has been responsible for the highest number 99 of compliance failures in recent years [9] [10] . It is a selective molluscicide which is widely 100 used to control slugs and snails in several crops. It is only moderately mobile (K oc = 240 L kg -101 1 ) and has been observed to degrade in water-sediment interface with a median dissipation 102 time (DT 50 ) of 12.2 days (Table 1) which should, in principle reduce the risk of leaching loss 103 from soil. Nevertheless, it has a very stable structure which means that it is difficult to 104 remove in drinking water treatment (typically employing sand filtration, granulated activated 105 carbon filtration, ozonation and or chlorination) [9] . 106
Quinmerac is used to control Galium aparine, Veronica spp and other broad leaved weeds in 107 cereals, oil seed rape and sugar beet. Carbetamide and propyzamide are herbicides used to 108 control black grass infestations predominantly in oil seed rape [11] . Metazacahlor and 109 pendimethalin are also herbicides used to control grass and broad-leaved weeds in a range of 110 crops including oil seed rape and Brussel sprouts [11] . Pendimethalin is not expected to be 111 particulary mobile and was included to provide a contrast to the other more mobile 112
compounds. 113
There are few published papers that report on the analysis of more than one of our target 114 pesticides. In general, these protocols only included 2 or 3 pesticides at the most with fruits 115 and vegetables being the studied matrices. Analysis in food stuffs requires an extraction step 116 before any determination can take place. A popular method is QuEChERS which includes 117 Of the six target pestices, metaldehyde appears to be one of the more difficult compounds to 128 detect in complex samples containing several analytes. In fact, only one paper has reported 129 the analysis of metaldehyde in a multiresidue method alongside any of our target pesticides 130 (i.e. propyzamide) [18] . This approach used SPE prior to GC-MS for food extracts. To the 131 best of our knowledge, no method has been previously reported for the combined rapid 132 determination of these particular six pesticides with minimal sample preparation approach in 133 environmental water samples. 134 6 (Table 2) , 163 with the exception of metaldehyde, which forms a Na + adduct and its fragmentation 164
+ showed a reaction whose precursor and fragment ions were m/z 198.9 and m/z 66.9, 165 respectively. The UK Environment Agency recommends this reaction for quantitative 166 purposes [18] . 167 8 
Sample collection and Analysis

171
The method was tested on samples collected from a monitoring study in a small headwater 172 stream at Hope farm in Knapwell, Cambridgeshire, UK (Figure 1) (Table 3) . 238
The method provided acceptable precision, accuracy and linearity over the range of 0.2 to 239 50.0 µg L -1 . 240 241
Accuracy and Precision 242
Inter-day and intra-day accuracy and precision (RSD) were assessed. Inter-day comparisons 243 express within laboratory across-day variations while intra-day comparisons express within 244 laboratory within-day variations. The intra-day test consisted of five consecutive analyses, 245 while the inter-day variations were assessed on different days for a 5 µg L -1 standard. Intra-246 day precision (RSD) varied from 17.4% (pendimethalin) to 3.1% (metaldehyde), while the 247 inter-day precision varied from 11.4% to 24.3% (pendimethalin). Intra and inter-day accuracy 248 values were close to 100% (Table S1) . The null hypothesis (there is no significant difference between the two calibration lines) was 274 rejected when t cal was greater than the theoretical value t theo 2.306 (p = 0.05). Values of t cal 275 ranged from 0.5 to 1.3 for the different pesticides so that no significant matrix effect was 276 found. After approximately 80 samples, the mass spectrometer sensitivity was observed to 277 gradually decrease over time, probably because of deposition and accumulation of salts on 278 the cone surface. Analytical controls were used to identify when this problem occurred. 279
When sensitivity reduced by 15%, the run was interrupted and maintenance was carried out. 280 The method developed here has similar aims to those previously mentioned [16, 17] in that 289 the main purpose is to detect multiple pesticides in environmental waters and to do this down 290 to low levels around, 0.1μg/L. The main difference and indeed benefit of the method 291 described in this paper is that an extraction is not needed and so large numbers of samples 292 can be processed in a minimal timeframe, this also means that lower volumes of samples are 293 needed resulting in less waste being developed and therefore a more efficient process. In 294 addition to this, any potential errors that may occur during extraction processes are avoided. 
